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ABSTRACT 

This couxse entitled ** Anatomy External** is r cerned 
with the dissection of the fetal pig, and is one of a series f 
instructional guides prepared by the teachers for the Sahuarita High 
Sc1kk>1 (Arizona) Career Curriculum Project. , it ccmsists of five units 
of study, and 13 behavioral objectii^s relating to these units are 
stated^ The topics covered include the external anatomy of the fetal 
pig, the skeletal system, the muscular system, general internal 
anatomy, and the digestive system*. The units provide a statement of 
tl^ rationale, objectives, sources of information, and student 
activities including dissecting directions. . For related units in this 
series see SE 016 635 - SE 016 644. (JR) 
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OBJECTIVES 
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1. Given a fetal pig be able to tell how old the fetus Is within ten days. 

2. Be able to locate and name all the external parts of the f e al pig. 

3. When shown a bone on an articulated skeleton you must be able to name it in 



Ol writing. 
UJ 



4. Identify the regions of the body, information sources. 

5. Unit 1 and 2 will take 3 periods; the fourth will be review for the test 
on the fifth period. 

6. Page 4 and put page 5 here as 6. 

7. Locate and Identify the muscles given in the activities and information 
sources. 



8. Locate and name the attachment of muscles on the human skeleton. 

9. Identify and locate these internal parts. 
Heart; Right and left ventricle and atriums 

Dlaphram Right and left umbilical arteries 

Spleen Urinary bladder 

SmaH intestine Liver 
Large intestine Thymus gland 

Lungs Thyroid gland 

10. Locate and identify these parts* Subnaxillary gland, porotld gland, 
Stenseus (porotld) duct. External, Maxillary artery 



OBJECTIVES (Cont.) 

11. Identify parts and function of Pharynx 

12. Discuss the functions of the Viscera of the Peri tonal Cavity. 

13. Name and give the functional purpose of the digestive gland. 



UuIT ONE 



ANATOMY EXTERNAL 

Review bt ginning rational for this quarter • This is the disection 
of ^he fetal pig* During this time we will study and compare 
t/e pig to man» (Homo sapiens) Time (1 period) 

OBJECTIVES: 

I* Given a fetal pig be able to tell how old the fetus is within 
ten days. 

2. Be able to locate and name all the external pares of the 
fetal pig. 

INFORMATION SOURCES 

1. Lecture and films strips on human anatomy and physiology. 

2. Flowlore material and disections of fetal pig. 

3. Fetal pig. 

ACTIVITIES: 

Follow instructions and picture to locate external parts of your 
fetal pig. 



UNIT T\70 



V^e will . . che articulated skeleton of nan and the hand-out 
to jO will it for the fetal skeleton has not completely 
dovf^loped. This is ^.ocause many of the bones are soft and 
o:. L ilaginous# 



OBJECTIVi:;: 

* 

Im V^hen shown a bone on an articulated skeleton you must 
be able to name it in \in:iting. 

2* luentify the regions of the body, 
information sources. 



It Unit 1 and 2 will take 3 peric. s; the fourth will be review 
for the test on the fifth period. 

2, Page 4 and put page 5 here as 6» 
ACTIVITY: 

1. Study and learn all the bones given. 



Atlas 
oxis 

vertebrae 

scapula 

humerus 

ulna 

radius 

corpals 

metacorpals 

phalanges 



Ribs 

ilium 

eschium 

coxal 

Femure 

Tibia 

Fibula 

Torsals 

Metatorsals 

Phalanges 

Patella 



Skull 

Perietal 

Orbit 

Zygomatic arch 

Nasal 

Fronals 

Maxellony 

Pre-maxellony 

Mandille 

Sphenoid 



2. Find these regions on the fetal lig, articulated s/eletoan, 
and yourself* 

skull Thoracic Sacral 

cervical Lumbar Candal 



CrAPT^iP. II 



Sk'^letal System 



AXIAL .^Kgl/ ^TO^J 
A. S^'''^ J. 

The ::nary difference hctv/e^P the skull of the pig and that 
of the Cell or mar is thp elorqation of the bones of the craniun 
and the cr^at develornf^nt of the nandible in the piQ. 

K Cranial port-^on of t^e skull. The cranium is comnnsed 
of 1 frontal, ? pat^etals, ^ tremnorals, 1 occipital, . sphenoid, 
and 1 ethmoid hone, ^hserve uhat in the piq the c ^cipital bone 
is posterior or position, •'hereas i nan md the cat it is both 
posterior and ventral ♦ 

2. '*acial portion of the skull. * <^re are 14 bones in the 
facial skeleton of man; 19 in the pig* The most striking feature 
of the fci^ia skeleton of t' ^ pig is the elongation of the bones. 
'::-Tnpare the lenqcn of the maxilla ami * '^e nasal bones in the human 
skull with those of the pig. Tote also that the pig has a pre- 
^»axillary bone ext^r»ding back between tn^ maxilla and the nasals, 
a condition whic! does not exist in nan. Identify and lA->rn the 
parts of the maxilla, r\'nnr\atic, lacrimal, nasal, vomer palatine, 
and mandible, 

R. VERTEBRAL COLUMH 

The vertebral column of man J 55 composed of 33 vertebrae, that 
of the pig 51-'?^ depending on th^ rxamber of bones in t:ne txioracic, 
T'lmhar and coccygeal regions which show some variation. 

typlCtt vertebra consists of the body or centrum, neural 
arch with spine, ar^^ anterior and posterior articular facets. In 
some of the vertebrae ther<=* are modif i'^'^tions such as the trans- 
/erse foramina tne cervical vertebrae, costal facets on tht 
thoracic vertebrae ^or articulation w,i^b the ribs, massive spines 
on the lumbar vertebrae, and fusion c vertebrae in the sacral 
region. 

1. Crrvical vertebrae. 5: even in number in both man and 
pig, with the first two modified as atlas and axis. Notice 
that the pig, the seventh cervical vertebra has an extremely 
long neural spine and that an articuler facet for the head of ' 
the first rib Is present on the centrum. 

2. Thoracic vertebrae. Twelve in number in man, 14-15 
in the pig, characterized by prominent neural spines which 
in the human vertebrae are directed downward but in the pig 
are more or less erect, observe the facets on the transverse 
processes and the centra for articulation with the ribs. 

3. Lumbar vertebrae. Five in number in man, 6-7 in the pig. 
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;Jote th'^ nassivj 'jontra, largo spines, \rr! ^/ell-- .eveloped trars- 

acral v^^rtebrae. Ir nar, thf^se VGrtehra^ are in 

number ar''^ funed xrto a sinaie borO/ the sacrnn. In tho picj 
fetus, thorr are r'ut 4 f.acral vertebrae x^^njch are rot fused. 

^, Coccygeal ^^^^tehrae. Three ^to five in nan which are 
usuall^^ Cu^^d into a sirgl^ i^ass, the coccyx. In the pig 

ietuv , ' /^rtebrae in this ^Tgion are separate and r^viy 
-piTini or ap .ny a?; exte^dirT oiit into the tail, 

C. ^ RIB5? 

Ir Fian, ih-rc ar^ IT: rairs of r5^B, the first srvpr pairs 
v/hich are calle^^" 'trnc' ribs articulating with the thoracic 
vertebrae rears of head a^l a tubercle and v/ith the siternun 
by reans of costal cart, age^ Of the next five pairs of ribs 
the first thre^ nairs are ca11<^d "false" ribs because they do 
not possess independent costal '^'*rtilages for attachinent: to 
the sterrun; th last tv/o pair?-, of *ibs have no sternal connection 
of any kind and are known as "f loc4^-if»g'* ribs. 

There are 1^ or IS ribs ir the pig fetus, with the fifteenth 
consisting alnost entirely of cartilage. Th*^ first seven pairs 
are joined to the sternnn. ?Iote the head, neck tubercle, anterior 
and posterior borders - 

D. S'^^KP.NUM 

Very sinilar in both nan and pig, consisting of three parts, 
the anterior nanubriun, middle gladiolus or body, and posterior 
cartilaginous xiphoid process • 

APPENDICULAR SKELETON 

A. PECTORAL GIRDLE A^TD ANTERIOR APPENDAGE 

For all the bones concerned with the girdle anc appendage 
except those of thf wrir*- and hand, be able to differentiate 
between the right and left bone. 

1. Pectoral girdle. In man this is composed of the 
scapula and the clavicle. In the pig, there is lo clavicle. 
The scapula of the fetal pig consists of a great deal of 
cartilacj which does not ossify until some time after birth. 
Even in the adult pig^ the vertebral border of the scapula con-- 
sists of a scapular cartilage which never ossifies except at 
its lower edge where it is in contact with the bone. 

2. Anterior appendage* In man, this includes a humerus, 
radius, ulna, R carpal bones, ^ netacarpals, and 5 c^aits com** 

osei' of 14 pha3 urines. In the pj # thr- humeru-^^ radius, and ulna 
are short and t. ick with the pro> imal and distal ends -artilaginous. 
The wrist is composed of B carpal ones, th^ire are 4 metacarpals 
present, n^A 4 digits each with 3 phalanges. 



Paqe 3 



i, Pelvic girdle ^ i^H?luGed here are the irr---ri^te bones 
copsisuing of a fused ilium, ischilurn^ , ^ jIs in nan anu 

the sime thi'ee bones, still urfuse*\, in the fetal 'pig*. Urion 
Gz elerierts of tlie irn,>niniAt.e hone in the pig requires ai^out 

one year* Kote cne elongate: condition of the innominate in 
tae^ pig-- 



2e Posterior appendage* Conposed of the femur, patella/ 
tibia, fibula^ 7 tarsal bones, 5 netarsals, and ^igits with 
14 phalanges in man» Jn the pig fetus, the fenur and tibia 
are short thich bones, the fibula somewhat nore slender. The 
ankle is composed of 7 tarsals, and there arr digits each 
with 3 phalanjes* 



Jhe following material has been deleted: Skeleton of adult pig. 
Superficial Muscles* ^ateral view* External organs. Muscles, 
dorsal view. Ventral view. Muscles of shoulder, neck and arm* 
Muscles of chest and throat. 



Z\ AP'rJ^R 111 



:iuncuLAR sygte:i 



,.jL:-.'-:jt thc3 total pig nake sure that you Know what 
J z^r.d I.ov you are doing it. You v;ill also be 
t.io a: taclincnr of these nascles or nan. 



OL^JKCTIVK: 

1, locate ana ariertify the muscles given in the activities 
information sources, 

Locate ana nane the attachment of muscles on the hunan 

skeleton. 



I. DIRECTIONS FOR DISSECTION OF THE ^^USCLES 



btart tne incision on the venttal side at the base of the 
throat, being sure that you are dotting only through the skin, 
^arry the cut bac*: to the level of the hind legs and continue 
down the nedial surface of the right hind leg. Notice 
whether there is an^- difference in the thickness of the skin 
between the anterior and posterior ends of the body. Now go 
back to the forelegs and carry the original mid- ventral incision 
down the medial surface of the ^og to the hoof. Completely 
reiaove the skin from the left side of the body and from the i^ft 
appendages. Notice the mammary tissue before it is removec. 

As the skin is being removed/ notice the very thin layer 
of superficial fascia \v.ich lies between the skin and the layer 
below. The latter is the cutaneous maximus, a sheet of muscle 
which underlies the skin of the trunk region. This must be 
removed before the muscles of the back and shoulder can be 
studiea. Note the layer of fascia which lies between the 
cutaneous paximus and the trapezius group of muscles. 



II. nUSCLES OF THE BACK AND SHOULDER 



A. Latissimus dorsi. A broad muscle running downward 
and anteriorly around the sides of the thoracic region. If 
the muscle fibers are not immediately apparent, carefully pick 



sr. ' tr.c - ''a 'J'/ i^ayer fron tiio sides of the chest until the 
ix'.u^rs cone i/.t.^ lev;. Oric;in, from the lumbar and some of 
t/.orai-j 'v^errebrae and from the lumbodorsal fascia ; 
insert:! by mean- r.^ h tendon in to the proximal end of the 
iVdiw:'^^, .1 its r^eO fac:; action^ noves the lorelinb dr^aally 
and : o " or ly - 



\. t c2 ci broaci nuiscle -jroup anterior to. the preceding 
cli ocv.^rin'j part of its posterior edge. Origin^ spines of 
^ /iz:: ct ; icai vertebrae; insertion^ spines of uac ' 
vortel I - J back to ci}>out the c^nth; insertion, ^.j .a L^oaa tiiin 
^enaon ii;co the scapula; action, moves scapula doi sally and 
r^^stt^riorly . 



C ^^oroLiiGtrjire^iius . A short broad fan^^shaped muscle, rather 
thir ^ aiid v/or.<ing in part with the spinotrapezius ♦ Origin, 
s^.ines cf the cervical vertebrae? insertion, spi* _ ' '-*^e 
i5ca;>ula i.y means of a broad apoi.eurosis; action, puil^ the 
scapula t_cv;ard tr»e mid-dorsal' line* 



0. Clavo trapezius r A long hick muscle band just anterior 
to the preceding muscle called the brachiocephalic; the ventral 
half of the brachiocephalic; is ?<p^wn as ±he clavobrachialis . 
l*ne full lengh of the brachiocephalic, extending obliquely from 
skull to humerus, is mo*^*- ^r-^r^Hy exposed by removing the fairly 
large mass of gelatinous '^'"^ iTihiOus connective tissue at the 
side of tuG throat. Origin of tnt* clavotrapezius , back of he 
skull ara transverse processes of the first few cervical vertebrae; 
insertion^ would ordinarily be the clavicle but since this 
structure is lacking in the pig, the clavotrapezius is contincus 

' "-h the clavnbrachialis and inserts into the anterior surface 
of tu: distn ..f the humerus; action, moves the forearm 

anteriorly^ 



Rhomboideus* Cut carefull through the bellies of the spino- 
trapezius and the acromiotrape/,.. is muscles and reflect the cut ends* 
A rather large muscle* consisting of a number of separate slips, will 
be exposed^ These slips extend from the uppe- edge of the scapula 
to the anterior part of the neck. Origin, spines the cervical 
and thoracic vertebrae; 'osertion, into the scapula; action, 
moves the scapula dorsail^ Note that one of the s.ips extends 
forward as a strap-like muscle to the back of the scull; this is 
the rhomboideus capitis ^ 



Lhi-^--. n.tss' or :*«^sclf^- rea:o xy ^en nnt:or±yinf; tne 
^.rou'.: ''-rigin, frcp'^ the nid-dors. ' 'ine; in?er*v.icn 
i:. -r.^-l line of the skull; action, raises ^^^^ 



C- ; .^r . .iroid, A long slender i.\uscle running down over the 

^rLeix:r - - '..f tae shouldor to the forelimb. Origin fron the 

sc.'puaLi- : ns-^r ^. or . into other shoulder p^uscles and into the 
prcxnr' , 1 of r.nc rriijorcj:: action ^ raises the huriv^r^is* 



H ^pxncacltoiu. Soraexv*hat larger than the preceding and just 
pc^^toric^ tc. it:, Oriqin ^^in^a of the -c^npu^a; insertion, 

the proxi?:al en^» of rhe nuiu^r., * 1 v/it,:* the -^^ci aojuLOeu* 



1. S^rra^j- ant^ xor This muscle originates as separate slips 
from the rcut'th to the eighth ribs^ the fibers passing forward 
to insert into the dorsal medial eidge of the scapula* It is best 
seen by f ii t rerauving the latissimus ^^ /,si muscle and then raising 
the forelimb away fx on the body wall. 



III. MUSCLES OF THE CHEST AND ABDOMEN 



A^, Pectoralis inaj n A broad fan-shaped muscle* Origin# from 
the sternum; insemon, into the proximal end of the humerus; 
ar-* I - draws the forelimb toward the chest. Notice the deep 
1 the pectoralis major which is an elongate muscle 

extending posteriorly whose fibers come into close association 
v'ith the fibers of the rectus abdominis muscle. 



External oblique ^ Part of the lateral abdominal wall* Observe 
that the fibers of the muscle run downward and backward. Origin^ 
by slips from the lower ribs and from the lumbo-ao*sal fascia; 
insertion, by means of an apo -c-urosis into the linc-a albe; 
action, constricts abdomen • 



Co Internal oblique . Cut a small "window" in the external oblique/ 
deepening the area gradually until you can see that the fibers now 
run upward^ almost at right angles to those of the external oblique. 
Origin^ from the lumbodorsal fascia; insertion, into the linea alba 
action, like the external oblique* 



i" Trr^rsvtiir su u A very *.hip nuscle whose fibers are oriented almost 
uorscvt^zT ' rally . Carefully remove a small portion of the i^iternal 
o:>lir;:ic near the linea alba in the posterio-lateral region of the 
aijdor.en. The thin-layered muscle which will be exposed is the 
traii^iVer . u: abdominis^ Strip away a part of this muscle and notice 
the shiny rritoneum which is thus exposed. Origin of the transversus, 

.->.i _ . . ..juorsal fascia; insertion, into the linea albai" action, 

j i tiio ' iques^ 



Lie I ..juus alKlomini. « Two long strips of muscle lying on either 
siic of the nid-vcntral line and covered by the aponeuroses of the 
obliqtvas and transversus. SliL the aponfeuroses to expose the 
nuscler Origin, from the pubic symphysis; insertion, into the 
sternum; action, constricts abdomen. 



IV. ildSGLEE OF THE UPPER FORELIMB 



A» Triceps brachii. A large muscJe mass covering almost the entire 
outer surface of the upper part of the forelimb. Origin, from the 
humerus; insertion, into the ulna; action, extends the_ forelimb. 



E^. Biceps brachiic A rather small si ifidle-shaped muscle mass 
lying along the anterior surface of the humerus and largely cov- 
ered by the clavobrachialis muscle* Origin, from the glenoid area; 
insertion, into the radius; action, flexes the forelimb. 



IIUSCLES OF THE LOVJER FORELIMB 



There are a number of muscles of the lower forelimb m^ c 
which are concerned with movements of the foot; not all of 
tnese muscles vm.ll be identified. Beginning with the posterior 
edge of the forelimb, identify the following; 



A. Extensor carpi ulnarise Locate the olecranon process of the 
ulna to serve as a landmark. Now find a long slenaer muscle on 
the outer surface of the forelimb. Origin, lateral epicondyle of 
the humerus; insertion, by means of a long thin tendon into 
the fifth metacarpal o . * • 



Bs Extensor digitorum lateralis. Similar in appearance to the 
procading and lying just ante ior to it. Origin, lateral surface 



of the distal end of the humerus; insertion, by means of a divided 

tendon into tae digits. 



^1- . ^. uigitoruu conLiiur.is* A long thin muscle similar to 
Luvi J lying anterior to it alo'ig the lateral surface of 

i.iu ain i^ir, from the lateral surface of the ci«!tal end of 

the humei-,.? insertion, means of a divided tendon into the digit 
actirn, in comraon v;ith ti^e cv;o preceding muscles, extensior of the 



Extensor carpi radialis. Lying anterior to the preceding and 
^onetimes partially coverea by it. Origin, from the distal end 
of the humerus; insertion, into the distal end of the radius; 
action, rotation of the foot. 



BrachioradialiSt Anterior to the preceding muscle and often 
sonev;hat widely separated from it. Origin, on the humerus; in- 
sertion, lower part of the radius; action, rotation of forelimb. 



VI, MUSCLES OF THE NECK AND THROAT 



A^ Sternohyoid. Two long flat muscles united to each other 
in the mxdline of the throat and extending from the sternum to 
the h/oid bone, ''^nd the junction point of the muscles to 
each other and slit them apart. Notice the large masses of 
thymus gland lying below the muscles. Origin^ from the rirst- 
costal cartilage; insertion, into the body of the hyoid; 
action, moves the hyoid posteriorly. 



B. Sternothyroid. Cut across the bellies of the sternohyoids 
and expose two small slender muscles. Notice that after 
taking origin from the sternum, the muscles each separate 
into two parts and insert at two points, the lateral and 
ventral surfaces of the' thyroid car riiage of ^he larynx; 
action, moves thf- larvnx posteriorly. 



Cft Sternomastoid.. A rather thick nari ow band of muscle 
running obliquely fr(jn\ the back of the skull to the sternum. 
Origin, from the sternum; insertion, into the lamboidal ridge 
and the mastoid process; action, turns the head# 



Page G 



Vli. nUSCLES OF VIIE TliIGH 



;.. or fascia lata. A large, somewhat triangular muscle, 

thin . upper muscular portion and with a long tendon pro- 

ceediiiy ventrally onto the paella. Origin, from the line crest 
insertion, into the patella by Means of a long tendon; action, 
.Iv'htens fascia lata. 



TENSOR FASCIA LATA 



VASTUS LATERALIS 
fEMUR 

POPLITEAL ARTERY 
BICEPS FEMORIS 

SEMireNOINOSUS 




SARTORIUS 
RECTUS FEMORIS 
SAPHENOUS ARTERY 
VASTUS MEDIALIS 

ADDUCTOR FEMORIS 
GRACILIS 
SEMIMEMBRANOSUS 



I-i^. 7.-MHNt lcs of tliij^li. vrosTt section 
17 



The following material has been deleted: Muscles of thigh, lateral 
view. 

General Internal Anatomy. 
Digestive System. 



UNIT FOUR 
GEIiER/iL II3TERiCAL ^VNATOMY 



KATIOtlALs 



r 1 V.*./ instructions ^ 

Jir>e Two periods rot including s one periocl test* 

Total of three periods • 



OBJECTI\^: 

Identify and locate these internal 
Heart; Right and left ventricl 
Diaphram 
Spleen 

Small intestine 
Large intestine 
Lungs 

I 
> 

.* ACTIVITIES: 

I Pages 26,21,22,23 



i 



parts • 

and atrituus 

Right and left umbilical arteries 

Urinary bladder 

Liver 

Thymus gland 
Thyroid gland 



r 



uun r:vE 



DIGESTIVE SYSTEM 

(Time-in periods includinq 
tests) 



1, Locate and identify vhcse parts • Subnaxillary gland, porotid 
gland, Stenseus (porotid) duct. External, Ilaxillary artery 

2, Identify parts and "^f unction of Pharynx 

3, Discuss the functions of the Viscera of the Peritonal Cavity. 

4, Name and give the functional purport cf the digestive gland. 



QUEST J 

Ai*is unit is th final one for this quarter* if you have time 
do unit 5 on the Urogenital System, 



